Introduction
============

Epiblepharon is generally described as a condition in which a horizontal fold of redundant skin and the underlying pretarsal orbicularis oculi muscle tilt the eyelashes and push them against the globe.[@b1-opth-3-247] The tarsal plate, however, is not tilted and remains in its normal position.[@b1-opth-3-247],[@b2-opth-3-247]

There are several possible etiologic factors that could be involved in the pathogenesis of epiblepharon.[@b3-opth-3-247] The eyelid retractors may fail to gain access to skin and there may also be failure of interdigitation of septae in the subcutaneous plane.[@b3-opth-3-247] Another possible cause is a weak attachment of the pretarsal orbicularis oculi muscle and skin to the tarsus below, thus raising a skin fold near the eyelid margin and pushing the eyelashes toward the cornea.[@b2-opth-3-247],[@b4-opth-3-247] Hypertrophy of the orbicularis oculi muscle was also raised and is a possible etiologic factor.[@b2-opth-3-247],[@b4-opth-3-247]

From our clinical impression, the eyelashes in the involved section of epiblepharon show a vertical direction irrespective of the extent of skin redundancy. We therefore examined the direct effect of the redundant skin on the direction of the eyelashes in a series of patients with epiblepharon.

Methods
=======

The study included all patients of Asian descent who were diagnosed with epiblepharon and significant ocular irritation, with or without keratitis, and were scheduled for surgical correction under general anesthesia between August 2004 and October 2008.

The study included 41 lower eyelids of 25 patients (17 females, 8 males, average age; 5.6 years, age range: 2--10 years). Sixteen cases were bilateral and nine were unilateral (right side, 6; left side, 3). Patients gave their informed consent to the content of this study following an explanation.

Eyelash direction was examined while the patients were awake and in the upright position. The lower eyelid skin was then pulled downward to detach from eyelash roots and the direction of the lashes re-examined. The extent of force to pull the skin downward was gentle enough just to remove the effect of the skin pushing the eyelash roots. These evaluations were repeated before surgery while the patients were lying supine under general anesthesia. All examinations were performed by one of the authors (HK).

Results
=======

We found that in the upright position, without downward traction of the skin, the eyelashes were vertically positioned and touching the cornea. The redundant skin touched only the eyelash roots and seemed to have a small contribution to eyelash inversion (Figure [1A](#f1-opth-3-247){ref-type="fig"}). With downward skin traction, we noted no significant change in the direction of the eyelashes (Figure [1B](#f1-opth-3-247){ref-type="fig"}).

In the supine position, under general anesthesia, the eyelashes were touching the cornea as well and there was marked redundant skin that was pushing the eyelashes inward (Figure [2A](#f2-opth-3-247){ref-type="fig"}). With downward skin traction, there was no significant change in the direction of the eyelashes (Figure [2B](#f2-opth-3-247){ref-type="fig"}).

Discussion
==========

In our series of patients with epiblepharon, we found that the eyelashes were always in an upright direction, irrespective of the patients' position or manual downward traction of the skin (Figure [3](#f3-opth-3-247){ref-type="fig"}).

In the supine position, however, eyelash inversion was aggravated. Although this could result from the effect of gravitational forces on the eyelashes, it could also be caused by an upward move of the lower eyelid skin. Therefore, the lower eyelid redundant skin should be regarded merely as a possible aggravating factor, rather than the main etiologic cause.

A contributing factor to the pathogenesis of epiblepharon is failure of the eyelid retractors to gain access to skin.[@b2-opth-3-247],[@b3-opth-3-247] Evidence to support this theory include our findings that downward skin traction did not change the direction of eyelashes, and the fact that epiblepharon tends to improve with age and facial bone maturation,[@b2-opth-3-247],[@b4-opth-3-247],[@b5-opth-3-247] which may tense the lower eyelid retractors, causing spontaneous improvement of the eyelash inversion.

The lower eyelid retractors are a double (anterior and posterior) layer structure.[@b6-opth-3-247] The anterior layer originates from the Lockwood's ligament, merges with the orbital septum and submuscular fibrous tissue and attaches to the anterior surface of the lower tarsal plate and subcutaneous layer through the orbicularis oculi muscle. The posterior layer is the main traction layer of the lower eyelid retractors, including the smooth muscle fibers, and inserts onto the anterior, inferior and posterior surfaces of the lower tarsal plate. As the tarsal plate does not roll inward but remains in its normal position in epiblepharon,[@b1-opth-3-247],[@b2-opth-3-247] the posterior layer probably has no significant role in the pathogenesis of this entity. We therefore believe that the main factor is the anterior layer of the lower eyelid retractors, and hence surgical techniques to reinforce the anterior layer, such as the Hotz procedure[@b7-opth-3-247] or other anterior lamellar repositioning techniques,[@b8-opth-3-247] could provide the best surgical outcome.

An absent lower eyelid skin crease in patients with epiblepharon was considered to have supportive evidence that the lower eyelid retractor fibers fail to reach the skin.[@b2-opth-3-247],[@b9-opth-3-247] However, it should be remembered that most Asians have no lower eyelid skin crease,[@b1-opth-3-247],[@b8-opth-3-247] even if the anterior layer fibers of the lower eyelid retractors reach the skin.[@b6-opth-3-247] In addition, the fat in front of the lower eyelid retractors occupies the anterosuperior region of the lower eyelid, thus preventing the fibers from creating the lower eyelid skin crease.[@b10-opth-3-247] It is therefore not recommended to create a surgical lower lid crease during epiblepharon surgery in Asians.[@b1-opth-3-247]

A weak attachment of the pretarsal orbicularis muscle and skin to the underlying tarsus, that was raising a skin fold near the eyelid margin and pushing the eyelashes toward the cornea, was also considered as a possible etiology of epiblepharon.[@b3-opth-3-247]--[@b5-opth-3-247] Our study found that redundant skin is only a possible aggravating factor and does not support this theory. When combining our findings and previous evidence that epiblepharon tends to improve with age,[@b2-opth-3-247],[@b4-opth-3-247],[@b5-opth-3-247] it seems that removing any redundant skin during surgery is not essential, and that surgery should focus on changing the eyelash direction. Excision of skin helps little in improving the eyelash position and may prone to cause ectropion.

Hypertrophy of the orbicularis oculi muscle was also mentioned as a causative factor in epiblepharon,[@b2-opth-3-247]--[@b4-opth-3-247] however, this is not supported by any microscopic studies. Interestingly, hypertrophy of the orbicularis oculi muscle was also believed to cause congenital entropion,[@b2-opth-3-247],[@b3-opth-3-247],[@b5-opth-3-247] but this theory was denied in the microscopic studies.[@b11-opth-3-247] Based on the "hypertrophy" theory, it was recommended to remove orbicularis muscle in epiblepharon surgery,[@b1-opth-3-247],[@b8-opth-3-247] but there is no evidence to justify debulking this muscle, unless it is required to allow effective rolling out of the eyelashes.[@b8-opth-3-247]

In conclusion, we found that the direction of lower eyelashes in patients diagnosed with epiblepharon and significant ocular irritation, with or without keratitis, was less influenced by lower eyelid skin redundancy than previously considered. The redundant skin is only a possible aggravating factor to epiblepharon.
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![**A**) A 3-year-old girl. Upright position without downward traction of the skin. The eyelashes are directed vertically and rub on the cornea. The redundant skin only touches the eyelash roots and therefore it seems to have a minimal contributing role in eyelash inversion. **B**) Upright position with downward traction of the skin. The direction of the eyelashes is not changed significantly, and they are still directed to the globe.](opth-3-247f1){#f1-opth-3-247}

![**A**) The same 3-year-old girl. Spine position during general anesthesia without downward traction of the skin. The eyelashes are directed toward the cornea. More redundant skin is observed in the lower eyelid than in the upright position (Figure [1A](#f1-opth-3-247){ref-type="fig"}) and seems to have more influence of eyelash direction. **B**) Spine position during general anesthesia with downward traction of the skin. The direction of the eyelashes has not changed significantly compared with the upright position (Figure [1B](#f1-opth-3-247){ref-type="fig"}).](opth-3-247f2){#f2-opth-3-247}

![A diagram of epiblepharon. The eyelash is always directed upright, irrespective of skin redundancy.\
**Abbreviations:** AL-LER, anterior layer of lower eyelid retractors; IOM, inferior oblique muscle; IRM, inferior rectus muscle; LL, Lockwood's ligament; OS, orbital septum; OOM, orbicularis oculi muscle; PL-LER, posterior layer of lower eyelid retractors; RS, redundant skin; SMFT, submuscular fibrous tissue.](opth-3-247f3){#f3-opth-3-247}
